The aim of this study was to investigate the radioprotective effect of salicin against irradiation effect on brain tissue of male rats. Lipid peroxidation level was measured as thiobarbituric acid reactive substance in brain tissue. The polyacrylamide gel electrophoresis for native protein, 
Introduction
The use of this radiation as a source to enhance the mutation frequency was recognized as early as 1930 1 .These rays act either directly or by secondary reactions to produce biochemical lesions that initiate series of physiological symptoms. They are known to induce oxidative stress through the generation of reactive oxygen species (ROS) resulting in imbalance of the prooxidant and antioxidant activities, ultimately resulting in cell death 2 .Studies showed that radiation can affect a wide variety of tissues, particularly those with greater levels of cellular turnover and divisions 3 .
Irradiation causes similar damage at a cellular level but gamma rays are more penetrating, causing diffuse damage throughout the body 4 . This type of rays also used for diagnostic purposes in nuclear medicine in imaging techniques 5 .
Irradiation causes damage to living tissue through a series of molecular events. The formation of ROS as a result of interaction of irradiation with cellular macromolecules is the cause of dysfunction and death, in both normal as well as tumor cells exposed to radiation 6, 7 .The energy exchange between the rays and the targeted molecules leads to changes produced in deoxyribonucleic acid (DNA), lipids, and proteins and then cell inactivation 8, 9 .
Gamma irradiation was found to interrupt energy supplies and blocking all key enzymes, which may stop normal metabolism of the exposed tissue 10 . The radiation exposure whether occupational or during radiotherapy leads to serious systemic damage to various cellular and subcellular structures 11 .
Irradiation causes induction of lipid peroxidation as evidenced by increased malondialdhyde (MDA) 12 . It causes damage of cells directly by ionizing DNA and other cellular targets and indirectly by effect through ROS 13 . It produces oxygen-derived free radicals in tissue environment: these include hydroxyl radicals (the most damaging), superoxide anion radicals and other oxidants such as hydrogen peroxide 14 .
Major radiation damage is due to the aqueous free radicals generated by the water radiolysis. These free radicals act as molecular marauders and in turn damage DNA which is considered to be the primary target 15 .This gives rise to genomic instability leading to mutagenesis, carcinogenesis and cell death 16 .
The most important consequences of OS are lipid peroxidation, protein oxidation and depletion of antioxidants 17, 18 . The latter authors showed thatthe increase of MDA level is probably due to the interaction of •OH resulting as a bi-product of water radiolysis with the polyunsaturated fatty acids presents in the phospholipids portion of cellular membranes. The excessive free radicals can damage crucial macromolecules, including DNA, cell membranes and enzymes, and can cause cell death. DNA damage includes genotoxicity, chromosomal abnormalities, gene mutations and cell death if the damage is beyond repair 19, 20 . Catalase (CAT) and glutathione peroxidase (GPx) play an important role in detoxification of hydrogen peroxide and ROS 21 (Kula et al., 2000) . The irradiation caused significant increase in markers of the oxidative stress as malondialdehyde (MDA) and alterations in activity of antioxidant enzymes such as CAT and GPx in a dose-dependent manner 22, 23 .
Salicin was discovered in 1831. It was isolated from the willow bark and leaves. It is a prodrug and thus a precursor of salicylic acid 24 .Salicin is a phenolic glycoside. It exhibits analgesic effects, and it is used for the treatment of rheumatic pain. Its occurrence in willow (Salix) species is the major reason willow bark and its extracts are popular products. High-Performance Liquid Chromatography (HPLC) has been the standard method of analysis of quantifying salicin in the different Salix species 25 .
The present experiment was concerned with studying the ability of salicin which represents the most abundant fraction of aqueous willow extract to impress radiation-induced electrophoretic alterations in brain tissue of male rats.
Materials and Methods

Salicin isolation
Fresh young leaves of the willow trees (Salix subserrata, Salix safsaf) were collected from Orman garden, Giza, Egypt. This species was well authenticated by qualified specialists in plant taxonomy.
Salicin was extracted and isolated from fresh leaves according to method described by Mabry et al 26 and purified according to method suggested by Kur'yanov et al 27 then identified qualitatively by traditional and advanced chromatographic techniques.
Acute toxicity test
The lethal dose 50 (LD50) was evaluated on 6 groups of female albino mice (8 animals / group) receiving progressively increasing oral dose levels (500, 1000, 2000, 3000, 4000 and 5000 mg/kg body 
Data analysis
The polyacrylamide gel plate was photographed, scanned and then analyzed using Phoretix 1D pro software (Version 12. 
Statistical analysis
All the grouped data were statistically evaluated with SPSS/16.00
software. The results were expressed as mean ± SE of studied groups using the analysis of variance test (one-way ANOVA)
followed by student's t-test 34 . P values of less than 0.05 were considered to indicate statistical significance. The means of irradiated groups and the salicin treated groups were individually compared with those of control group. The irradiated group was compared with irradiated salicin treated groups
Results and Discussions
Lipid peroxidation
As compared to control, irradiation caused the severe increase in the lipid peroxidation product (MDA) level in the brain tissue. Salicin administration showed the ameliorative effect against irradiation by reducing MDA level in all irradiated salicin treated rats. From the data compiled in table 1, it was found that salicin showed the most suitable antagonistic effect against irradiation on brain of irradiated salicin post-treated group. 
Electrophoretic protein pattern
Electrophoretic lipoprotein pattern
As revealed in table 3 
Electrophoretic esterase pattern
The electrophoretic esterase pattern in control of brain tissue 
It was found that the highest SI value (SI = 1.00) was noticed in irradiated salicin post-treated group. In the irradiated salicin simultaneous treated group, it was observed that all the bands were not matched with all bands of the other groups. 
Electrophoretic peroxidase pattern
As shown in table 6 It was demonstrated that brain belonged to the most biosensitive organs to low doses of irradiation in rats 44 . The oxidative stress affects some brain regions more than others 45 .
Irradiation induced lesions tend to occur more frequently in the cerebral brain white matter. It caused necrosis in the cortex and subcortical area in the brain 46 . This because white matter tissue is more affected than gray matter tissue 47 . This means that the brain represents one of the most important targets of irradiation. So, it was selected to be under study during the current experiment.
The elevation of the levels of antioxidant enzymes in the irradiated animals when compared with the control suggests that these enzymes were up regulated to respond to the toxicity induced by the Changes in the protein patterns of the tissues may reflect specialization and adaptation in the organisms. It is worthy to note that each protein is considered as reflect to the activity of specific gene through the production of enzyme, which act as a catalyst to produce the demanded protein; this type of produced protein is responsible for a specific biological character 50 . Proteins are major targets for oxidative damage due to their abundance and rapid rates of reaction with a wide range of radicals and excited state species 51 .
It is worthy to note that each protein type has a biological role, due to this role, the DNA secrets enzymes which act as catalysts to produce In the present study, the similarity index between the control and all the irradiated samples and between the irradiated samples themselves recorded low values, indicating to apparent effect of the irradiation and the differences in the protein pattern. It was stated by many previous studies that the irradiation created a great genetic distance between the control and the irradiated samples that may be due to the activation of some genes. These genes produce different types of proteins not produced in the control. These protein types may lead to variation of the different biological processes.
The current study showed that there were different mutations was During the current experiment, salicin administration showed the highest ameliorative effect against irradiation in the irradiated salicin treated rats. This may be due to trapping of these free radicals by salicin, thus preventing DNA damage. Salicin and salicylic acid belonged to the phenolic compounds which showed AO activity due to their ability to scavenge free radicals 67 .So, they are able to overcome the disturbances in the esterase pattern in the tissues selected to be under study.
Salicin belonged to the phenolic glycosides which are characterized by their antioxidant activity in biological systems. The antioxidant activity of the phenolic compounds refers to their ability to scavenge free radicals 67, 68 . The authors suggested that the phenolic molecules undergo redox reactions because phenolic hydroxyl groups readily donate hydrogen to reducing agents. Ronca et al 68 So, the maintenance of normal electrophoretic protein and zymogram levels after the treatment with salicin may be due to trapping of these free radicals by this fraction, thus preventing DNA damage. Salicin was able to overcome the disturbances in the protein pattern in the tissues selected to be under study.
Conclusions
The study concluded that salicin showed radioprotective effect against the gamma irradiation effect on various electrophoretic patterns in brain tissue of male rats.
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